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PROBLEMS  OF  THE  PRIME  COST  OF  AIR  TRANSPORTATION. 


Problems  of  the  .paftnt  imy'inproveiiient  of  estimation,  account, 
analysis  and  forecasting  the  prime  cost  of  air  transportation. 

Candidate  of  Technical  Sciences,  docent  A.  V.  Miroshnikov. 

(RKIIGA)  . 

Page  51. 

The  problems  of  the  correct  calculation/enumeration  of  the  prime 
cost  of  air  transportation  appear  in  all  stages  of  the  life  of  the 
flight  vehicle:  with  the  technical  and  economical  research  on  air 
report/communications,  at  the  stage  of  the  designing  of  airplane, 
during  its  production,  in  the  period  of  the  exploitation  of  aircraft 
in  the  enterprises  of  the  civil  aviation  and  even  at  the 
moment/factor  of  its  writing  off.  The  correct 

definition/determination  of  the  level  cf  the  prime  cost  of  air 
transportation  makes  it  possible  to  scientifically  soundly  solve  a 
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whole  series  of  the  important  questions  of  the  economy  of  the  air 
transport: 

a)  to  select  the  most  economical  type  of  airplane  at  the  stage 
of  designing  and  with  the  technical  and  economical  searches  of  air 
traffic; 

b)  to  determine  the  economically  rational  spheres  of  the 
application/use  of  different  aircraft  types  in  dependence  from  the 
distance  of  transportation,  power  of  gtuzo-  passenger  flow.  Rayon  of 
the  basing  of  the  enterprise  and  other  factors;  to  create  on  this 
basis  the  optimal  schematics  of  the  arrangement  of  aircraft  on  lines, 
the  affixing  of  aircraft  maintenance  bases  after  the  administrations 
of  the  civil  aviation,  etc; 

c)  to  determine  the  economically  rational  spheres  of  the 
application/use  of  an  air  transport  in  single  transport  system, 
contributing  thereby  to  the  solution  of  the  problem  of  the  optimal 
distribution  of  transportation  according  tc  the  forms  of  transport; 

d)  correct  to  build  system  and  to  establish/install  the 
magnitude  of  the  tariffs  of  air  transport; 
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e)  to  improve  complete  and  internal  eccncmic  crew  in  the 
enterprises  of  the  civil  aviation  in  part  of  the  covariation  of 
income  and  flow  rates  of  operational  enterprises; 

f)  to  plan  the  sound  ways  of  lowering  the  prime  cost  of  air 
transportation,  which  is  especially  important  for  the  air  transport, 
which  has  the  sufficiently  high  prime  cost  of  transportation; 

g)  to  improve  the  procedure  of  setting  values  of  che  mastered 
flight  resource  aircraft  engines,  transmitted  ty  the  civil  aviation 
into  other  branches  of  national  economy  for  utilization  as 
ground-based  installations,  and  a whole  series  cf  other  questions. 

It  should  be  noted  that  the  questions  cf  the  correct 
calculation/enumeration  of  the  prime  cost  of  air  transport, 
unfortunately  still  not  found  on  the  air  transport  of  complete 
completion  both  in  part  of  the  theoretical  studies  and  in  practical 
application/use,  but  often  they  are  found  in  embryonic  state.  In 
these  questions  the  air  transport  considerably  delays  behind  rail, 
marine  and  river  transport,  and  along  series  of  problems  - even 
behind  the  automobile. 
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In  connection  with  the  transition  of  the  enterprises  of  the 
civil  aviation  to  the  new  system  of  management  the  attention  to  the 
questions  of  the  per fection/im proveaent  of  account,  estimation  and 
analysis  of  the  prime  cost  of  air  transportation  not  only  is  not 
attenuate/weakened,  but  it  is  strengthened. 

Therefore  the  correct  calculation/enumeration  of  the  prime  cost 
cf  air  transportation  and  another  types  of  operation  on  the 
application/use  of  an  aviation  in  national  economy  is  the  important 
problem  of  today. 

In  the  oblast'/area  0f  the  prime  cost  of  air  transportation  now 
it  is  possible  to  outline  a whole  series  of  the  important  problems, 
which  have  both  large  theoretical  and  especially  practical 
significance. 


A.  At  the  stages  of  designing,  production  and  repair  of  aircraft. 


1.  Perfection/improvement  of  the  procedure  of  the 
def inition/deteni nation  of  the  prime  cost  of  air  transportation  at 
all  stages  of  designing  the  airplane. 


Ul 
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2.  Perfection/improvement  of  the  procedure  of  the 
definition/determination  of  the  cost  of  the  production  of  airplanes 
and  engines. 

3-  Development  of  the  ways  of  lowering  the  prime  cost  of  the 
production  of  aircraft  and  engines. 

Fage  53. 


4.  Hays  of  the  utilization  of  laws  governing  the  formation  of 
flow  rates  for  the  production  of  aircraft  and  engines  for  setting  the 
scientifically  sound  values  of  aircraft  and  engines. 

5.  Perfection/improvement  of  the  methods  cf  the 

def inition/deteraination  of  the  prime  cost  of  the  major  overhaul  of 
aircraft  and  engines,  the  utilization  of  these  methods  for  setting 
the  scientifically  sound  values  of  major  overhaul. 


B.  At  the  stage  of  the  exploitation  of  aircraft. 


i 


1.  Perfection/improvement  of  the  grouping  of  operating  costs  on 


the  articles  of  calculation  and  economic  cell/elements 
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2.  Perfection/improvement  of  the  procedure  of  the  distribution 
of  flow  rates  according  to  the  forms  of  aviation. 

3.  Development  of  the  procedure  of  the  def inition/determination 
of  prime  cost  froa  the  forms  of  air  transportation  (loads  and  the 
passengers) . 

4.  Development  of  the  procedure  of  the  def inition/determination 
of  the  prime  cost  of  transportation  frcm  aircraft  types  (leads,  the 
passengers,  the  given  production). 

5.  Perfection/improvement  of  the  methodology  of  the 
calculation/enumeration  of  the  norms  of  depreciation  allowance  and 
planning  flow  rates  on  amortization  in  the  enterprises  of  the  civil 
aviation. 


6.  Study  of  the  depending  and  conditionally  not  depending  on  the 
size/dimensions  of  movement  flow  rates  of  air  transport. 

7.  Development  of  the  methodology  of  the  calculation,  planning 
and  standardization  of  airport  flow  rates. 
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8.  Perfection/improvement  of  the  Methods  of 
calculation/enumeration,  planning  and  standardization  of  maintenance 
cost  and  technical  maintenance. 

9.  Perfection/improvement  of  the  methods  of  the 
calculation/enumeration  of  the  prime  cost  of  air  transportation 
through  the  prime  cost  of  flying  hour. 

10.  Utilization  of  a method  of  the  definition/determination  of 
the  prime  cost  of  air  transportation  through  the  prime  cost  of  the 
initial-  final  and  moving  operations  in  the  practical  activity  of 
aircraft  enterprizes  for  the  per  feet ion/improveuent  of  profit  and 
loss  management  and  economic  analysis  of  the  results  of  work. 

11.  Development  of  the  methodological  guestions  of  the  analysis 
ot  the  prime  cost  of  air  transportation  and  ways  of  its  wider 
introduction  into  the  practice  of  the  work  cf  the  enterprises  of  air 
transport. 

Page  54. 

12.  Utilization  computers  for  recording  of  current  operations  of 
operating  costs,  calculation  and  analysis  of  the  prime  cost  of  air 
transportation,  for  forecasting  its  level  for  five-year  period  and 
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the  aore  distant  prospect. 

The  independent  problem  whose  decision  makes  it  possible  to 
improve  all  oblast '/areas  of  account,  calculation/enumeration  and 
forecasting  the  prime  cost  of  air  transportation,  is  the  development 
of  the  economic  and  mathematical  models  of  the  formation  of  the 
operating  costs  of  air  transport. 

In  the  nacno- investigation  laboratory  of  BKIIGA  under  author's 
leadership  and  with  his  direct  participation  was  investigated  the 
large  part  of  the  questions  pointed  out  above  as  independent  problem, 
also,  in  connection  with  the  definition/determination  of  the 
economically  rational  spheres  of  the  applicat icn/use  of  an  air 
transport.  Below  are  set  forth  the  basic  results  of  studies  in 
separate  questions.  A series  of  other  questions  will  be  elucidated  in 
the  appearances  of  the  coworkers  of  laboratory. 

§1.  Increase  in  the  role  of  the  correct  calculation/enumeration  of 
the  prime  cost  of  air  transportation  under  the  new  conditions  of  the 
management  of  the  enterprises  of  the  civil  aviation. 


Upon  transition  of  the  enterprises  of  the  civil  aviation  to  the 


DOC  = 77010627 


PAGE 


9 


I 


new  conditions  of  planning  and  economic  stimulation  the  prime  cost  of 
transport  production  is  not  forseen  as  the  index,  confirmed  by  the 
higher  organization.  However,  this  not  that  means  that  this  index  is 
related  to  the  number  secondary.  On  the  contrary,  its  significance, 
on  the  strength  of  a number  of  circumstances,  even  more  is  raised, 
especially  on  air  transport. 

Synthesizing  all  the  flowing  expenditures  cf  enterprise  on  the 
production  of  production,  prime  cost  it  remains  one  of  the  main 
indices  of  the  public  costs  of  work,  i.e. , the  level  of  the 
operational  expenditures  of  air  transport  enterprises.  Consequently, 
from  it  in  many  respects  depends  the  s ize/d ime rsion  of  the  profit, 
which,  as  is  known,  is  the  difference  between  income  and  flow  rates. 

To  enterprises  it  is  given  right  itself  to  define  objectively 
level  of  prime  cost  and  to  develop/process  measures  for  its 
achievement. 

Page  55. 

They  are  due  also  to  be  occupied  by  the  scientific  analysis  of  the 
reasons  for  the  deviation  of  factual  prime  cost  from  the 
planned/planning,  by  the  scientific  basis  of  the  ways  of  its 
lowering,  attaining  this  level  of  prime  cost,  which  during  the 
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satisfaction  of  the  requirements  of  national  economy  and  population 
for  transportation  would  provide  the  maximum  of  profit. 

Consequently,  the  center  of  gravity  of  the  correct 
definition/determination  of  the  level  cf  prime  cost  is  moved  directly 
to  enterprises.  This  requires  of  the  workers  of  the  enterprises  cf 
strengthening  scientific  approach  to  the  solution  to  the  problems  of 
prime  cost  and  sharp  increase  in  the  economic  knowledge  of  workers, 

in  particular,  the  principles  of  the  formation  cf  production  costs 
and  factors,  which  objectively  determine  their  level. 

The  importance  of  the  index  of  the  prime  ccst  of  air 
transportation  is  determined  even  by  the  fact  that  the  transport, 
including  air,  is  the  particular  branch  of  material  production,  which 
does  not  create  new  real  product.  Transport  costs  increase  the  cost 

of  the  production  of  commodities  and  the  transport  expenditures  of 
population.  The  basic  problem  of  all  forms  cf  transport  is  not 
obtaining  the  maximum  of  profit,  but  satisfaction  of  the  requirements 
of  national  economy  and  population  for  transportation  with  the 
minimum  of  expenditures. 

Therefore  it  is  necessary  to  strengthen  the  monitoring  of 


society  of  lowering  the  transport  costs,  after  introducing  for  a 
transport  as  one  of  the  basic  indices  the  prime  cost  of 


DOC 


77010627 


PAGE  11 


transportation  (in  addition  to  profit).  All  possible  lowering  the 
prime  cost  of  air  transportation  must  become  the  daily  problem  of 
each  worker  of  Aeroflot. 

However,  it  should  be  noted  that  in  the  enterprises  of  air 
transport  still  insufficiently  is  used  this  effective  means  of  an 
increase  in  the  profit  as  lowering  the  prime  cost  of  air 
transportation  and  nontransport  works,  fulfilled  by  the  civil 
aviation  in  national  economy.  More  light/lung  is  the  way,  when  an 
increase  in  the  mass  of  profit  is  reached  because  of  a decrease  in 
the  cost  of  fixed  and  especially  return  capital  for  aircraft 
enterprizes,  selection  of  the  most  profitable  air  lines  etc.  But  this 
time/tenporary  phenomenon. 

Page  56. 


With  the  perfection/inprovement  of  air  transport  production, 
decrease  in  the  possible  reserves  of  the  liquidation  of  the  large 
number  of  excessive  return  engines,  spare  parts,  aggregates  etc.  of 
the  further  perfection/improvement  of  planning  profit  in 
profitableness,  the  liquidation  of  the  reserves,  placed  into 
profitable  sets,  the  perfection/improvements  of  system  of  charging 
(approach/approrimation  of  their  magnitude  to  socially  necessary 
expense  on  weight  shifting  and  passengers),  with  the  optimization  of 
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the  distribution  of  aircraft  according  to  air  lines,  etc  it  will 
become  less  than  all  possible  economic  liberties  in  the  selection 
light/lung  of  the  ways  of  an  increase  in  the  profit.  The  center  of 
the  attention  of  the  workers  of  aircraft  enterprizes  will  move  for 
the  questions  of  lowering  the  prime  cost  of  air  transportation.  In 
our  opinion,  it  is  expedient  to  even  new  establish  that  the 
deductions  into  the  funds  of  stimulation  must  be  above  from  the 
profit,  obtained  because  cf  lowering  the  prime  cost,  than  from  the 
profit,  obtained  because  of  other  factors. 

One  must  still  much  make  in  the  oblast'/ar^a  of  lowering  the 
prime  cost  of  transportation  on  air  transport.  At  present  the  prime 
cost  of  air  passenger  transportation  3 tines  is  higher  than  railroad 
and  approximately  2 tines  higher  than  the  prime  cost  bus.  The 
proportion  of  the  operating  costs  of  the  air  transport  of  the  country 
in  the  common/general/total  flow  rates  of  the  single  transport  system 
of  the  OSS B for  passenger  transportation  1.6  times  is  higher  than  the 
proportion  of  air  transport  in  the  passenger  turnover  of  the  country. 
The  operating  costs  of  air  transport  along  absolute  value  compose 
significant  sum.  Decrease  in  these  flow  rates  only  for  one  percent 
gives  economy  to  the  country  more  than  10  million  rubles. 


i 


§2.  Hays  of  the  perfection/improvement  of  the  formation  of  structure 
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and  composition  of  operating  costs  by  the  articles  of  calculation  and 
economic  cell/elements. 

For  determining  and  analysis  of  the  prime  cost  of  air 
transportation  the  operating  costs  in  the  civil  aviation  are 
dismembered  on  six  articles  of  expenditures.  Their  proportion  in  the 
last/latter  decade  is  given  in  Table  1. 

In  the  accepted  classification  of  the  operating  costs  of  air 
transport  one  should  note  four  groups  of  the  large  deficiencies: 

a)  the  nonconformity  of  the  expenditures,  included  in  the  prime 
cost  of  air  transportation,  to  the  theoretical 
definition/determination  of  the  prime  cost  of  production: 

b)  the  nonobservance  of  the  principle  of  the  distribution  of 
flow  rates  according  to  the  articles  of  calculation  and  economic 
cell/elements; 

c)  the  grouping  of  expenditures  dees  net  make  it  possible  to 
separate/liberate  direct/straight  flow  rates  on  the  basis  of  the 
objects  of  calculation  (transport  other  forms  of  aviation,  cargo  and 
passenger  transportation,  etc)  ; 


r 
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d)  the  impossibility  of  the  quantitative 
def inition/deternination  of  the  effect  of  the  kasic  factors  on  the 
level  of  the  prime  cost  of  air  transportation  (power  of  gruzo- 
passenger  flew,  aircraft  type,  the  volume  of  transportation  etc.). 

! . Page  57. 

» 

Let  us  examine  the  first  group  of  deficiencies.  As  is  known, 
transport  production  has  a cost  and  a prime  cost.  The  cost  of 
transport  production  is  composed  of  the  cost  of  the  consumed  means 
for  production  and  newly  created  cost  in  the  process  of 
transportation.  In  turn,,  the  cost  of  the  consumed  means  for 
production  it  includes  the  transferred  for  transport  production  part 
of  the  cost  of  the  fixed  capital  and  the  cost  of  consumed  circulating 
capital. 
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Table  1.  Structure  of  operating  costs,  o/o. 
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Key:  (A).  No  in  sequence.  (B).  Articles  of  expenditures.  1.  AviaGSM 
(ABHdpC-M-  aviation  fuel  and  lubricants].  2.  Amortization  SMP.  3. 
Soutine  repair  SMP - 4.  Wages.  (4a).  among  ether  things.  (4b).  wage 
LPS.  (4c).  the  wage  of  workers  air  technical  service.  (IAS).  (4d.) 
the  wage  of  remaining  ground  personnel.  5.  Deductions  for  social 
insurance.  6.  Airport  flow  rates.  (C) . Altogether. 

Fage  58. 

The  newly  created  cost  is  composed  of  the  cost  of  the  necessary  and 
additional  product.  The  prime  cost  of  transport  production  - this  is 
part  of  the  cost  of  production,  which  consists  of  the  cost  of  the 
consumed  means  for  production  and  cost  of  the  necessary  product,  or 
in  other  words  - this  expressed  in  the  money  form  of  expenditure  on 
consumed  basic  productive  capital,  working  capital,  and  the 
remuneration  of  work  of  the  workers  of  air  transport.  Referred  to 
entire  volume  of  the  transport  production,  made  for  the 
determined/definite  interval  of  time  (month,  quarter,  year),  these 
expenditures  were  called  the  name  operating  costs,  referred  to  the 
unit  of  transport  production  - prime  cost  of  air  transportation. 

Prom  the  aforesaid  it  is  evident  that  in  the  prime  cost  of  air 
transportation  theoret ically  must  not  be  included  the  cell/elements 
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of  the  cost  of  additional  product.  However,  in  practice,  for  the 
purpose  of  the  reflection  of  all  expenditures  of  enterprise  on  the 
production  of  production,  connect  in  the  prime  cost  of  air 
transportation  the  flow  rates  of  aircraft  enterprizes  on  deductions 
for  social  insurance  and  until  recently  were  included  flow  rates  on 
the  payment  of  percentages  on  the  short  term  loans  of  State  Bank  for 
the  addition/completion  of  circulating  capital,  which  are  part  of  the 
surplus  product  of  our  society.  Hith  the  transition  of  enterprises  to 
the  new  system  of  management  the  percentage  on  loans  to  Gosbank  are 
not  included  in  the  prime  ccst  of  air  transportation. 

At  present  enterprises  introduce  pay/bcard  for  fixed  capital  and 
circulating  capital.  These  flow  rates  are  net  included  in  the  prime 
cost  of  air  transportation  from  the  momen t/factcr  of  their 
engendering.  Are  not  included  also  in  the  prime  cost  of  bonus  to 

technical-engineering  workers  and  by  employee,  pay  out  from  the  fund 
of  material  encour agment.  At  the  same  time  cf  tenus  by  worker,  pay 
out  from  this  same  fund,  in  prime  cost  are  included.  Deductions  to 
social  insurance  from  the  sum  of  bonuses  by  worker,  engineering  and 
technical  personnel  and  by  employee,  paid  off  from  fund  for  material 
incentive,  completely  are  included  in  the  prime  cost  of  air 
transports  tion. 


Page  59 


DOC  = 77010627 


PAGE 


The  absence  of  uniformity  in  the  application/use  of  principles 
of  the  reference  of  different  flow  rates  to  the  prime  cost  of  air 
transportation  clearly  does  not  contribute  tothe 

perfection/improvement  of  scientific  leadership  of  the  economy:  is 
distorted  the  actual  level  of  prime  cost,  is  net  created  the  correct 
presentation/concept  of  the  economic  laws  governing  its  formation,  is 
impeded  the  calculation/enumeration  of  the  cost  of  transport 
production. 

Does  arise  question,  that  it  is  better:  to  leave  the  procedure 
of  the  reference  of  expenditures  on  the  prine  ccst  of  air 
transportation  in  that  form  as  it  there  is  now,  or  to  give  the 
practice  of  the  calculation/enumeration  of  prime  cost  in  conformity 
with  its  theoretical  def inition/determinaticn ? 

In  our  view  more  correct  alternate  path-  It  is  connected  with 
strengthening  the  scientific  approach  tc  leadership  of  national 
economy,  which  must  at  present  compose  the  basis  of  the  economic 
activity  of  each  enterprise. 

If  we  adhere  to  the  first  path,  then  pay/bcard  for  funds, 
percentages  on  loans  to  State  Bank,  bonuses  engineering  and  technical 
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personnel  and  the  employees,  paid  out  from  fund  for  material 
incentive,  also  one  should  include  in  prime  cost.  Under  these 
conditions  it  will  show  all  expenditures,  which  will  bear  the 
enterprise  for  accomplishing  a certain  volume  of  transportation, 
i.e.  , the  prime  cost  of  production. 

Under  all  conditions  it  is  necessary  to  have  the  single 
principle  of  the  reference  of  expenditures  to  prime  cost  - either  in 
accordance  with  its  theoretical  definition,  or  to  understand  from  as 
prime  cost  all  expenditures,  which  will  bear  the  transport  enterprise 
during  accomplishing  transportation. 

The  second  group  of  deficiencies  let  us  explain  in  the  following 
examples. 

The  given  in  Table  1 articles  of  the  expenditures  of  "AviaGSH" 
and  "amortization  SUP"  include  respectively  flew  rates  for  fuels  and 
lubricants  only  on  aircraft  and  depreciation  allowance  on  airframe 
and  engine  inventory  (SUP).  Flow  rates  for  fuel/propellant  and 
depreciation  allowance  on  other  objects  show  in  airport  flow  rates. 
Consequently,  with  the  formation  of  these  articles  is  strictly 
observed  the  principle  of  the  distribution  cf  flow  rates  according  to 
the  articles  of  calculation. 
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In  article  "routine  repair  SHP"  are  included  the  flow  rates  only 
using  spare  parts,  instruments,  equipment  and  the  materials,  expended 
during  routine  repair  and  aircraft  maintenance,  and  also  all  flow 
rates  for  these  types  of  operation,  if  they  are  made  not  by 
aviation-engineering  bases  (ATB  [ATB  ~ air  technical  base]),  but 
by  aircraft  maintenance  enterprises. 

Page  60. 

The  flow  rates  of  aviation-engineering  bases  in  amortization  and 
maintenance  of  industrial  buildings,  special  motor  transport, 
post-and-t elegraph , office  and  wages  of  workers  ATB  into  article 
"routine  repair  SHP"  are  not  included.  Hages  of  these  workers  shows 
in  the  article  "wages",  and  the  remaining  flow  rates  - in  the  article 
"airport  flow  rates".  Consequently,  with  the  formation  of  article 
"routine  repair"  are  observed  neither  principle  of  the  distribution 
of  flow  rates  according  to  the  articles  of  calculation  nor  principle 
of  the  formation  of  expenditures  according  to  economic  cell/elements. 

Article  "wages"  includes  flow  rates  on  the  basic  and 
supplementary  wages  of  flight  (LPS)  and  command-flight  (KLS) 
compositions,  workers  of  aviation-engineering  bases,  airports  and 
administrations  of  the  civil  aviation,  i.e.,  this  article  almost 
completely  answers  the  principle  of  the  formation  of  economic 


I - 
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cell/elements.  But  also  here  there  is  a distur tance/breakdown.  Plow 

A a 

rates  on  the  remuneration  of  work  of  workers  VO/R  do  not  enter  in 
article  "wages",  but  show  in  overhead  of  article  "airport  flow 
rates". 

The  article  "airport  flow  rates"  is  complex  and  includes  four 
groups  of  expenditures  (A,  B,  C,  D) . 

A.  Industrial  flow  rates: 

1.  Maintenance  and  routine  repair  oT  airfields,  buildings  and 
buildings. 

2.  Exploitation  of  motor  transport,  special  machines  and 
tractors. 

3.  Plow  rates  on  radio  communication. 

4.  Other  industrial  flow  rates. 

B.  Amortization  of  buildings,  buildings  and  airport  eguipment. 


C.  The  overhead: 
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1.  Missions  and  displacement/movements. 


2.  Industrial  safety  measures. 


3.  Maintenance  VQ 


Jr. 


4.  other  overhead. 


D.  Unproductive  flow  rates. 


Wages  of  the  workers  of  airports  here  is  net  included  (besides 


h 


wages  of  workers  VO/R) . Consequently,  in  this  article  is  observed  to 
end  not  one  principle  of  the  formation  cf  the  articles  of  calculation 
and  economic  cell/elements. 


1 


Page  61. 

Besides  the  nonobservance  of  uniformity  in  the  application/use 
cf  principles  of  the  formation  of  the  flow  rates  the  articles  of 

calculation  one  should  also  note  many  carelessness  in  the  formation 
of  separate  groups  and  subgroups  of  the  flow  rates  within  article 

"airport  flow  rates".  So,  in  group  B.  The  "amortization  of  fixed 
capital"  - there  are  no  flow  rates  on  the  amortization  of  motor 
transport  means,  it  is  included  in  the  subgroup  of  2 groups  A of 
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airport  expenditures.  There  is  no  here  also  depreciation  allowance  on 

A 

the  equipment  of  the  service  of  YQJf&. 

In  subgroup  1 group  A are  concentrated  the  flow  rates  on 
fuel/propellant  and  electric  energy,  but  net  all.  Flow  rates  on  the 
electric  energy,  consumed  by  the  radio  communication  equipment  and 
radio  navigation,  show  in  the  subgroup  of  3 greups  A. 

The  subgroup  of  4 groups  A contains  the  large  part  of  the 
expenditures,  connected  directly  with  the  flight  activity  of  airframe 
and  engine  inventory  (free  feeding  LPS,  payment  to  it  diurnal,  the 
transmission/delivery  of  free  outfit,  the  feeding  of  the  passengers 
aboard  the  aircraft  and,  etc),  but  it  shows  in  airport  flow  rates. 

The  third  group  of  deficiencies  does  not  make  it  possible  to 
determine  direct/straight  flow  rates  according  to  the  objects  of 
calculation,  for  example,  for  passenger  and  cargo  transportation.  A 
precisely,  are  not  separate/liberated  separately  flow  rates  on  the 
basis  of  catering  passengers  aboard  the  aircraft  (besides  feeding), 
the  airport  flow  rates,  connected  only  with  passenger  and  cargo 
transportation  ». 


FOOTNOTE  >.  In  more  detail  see  A.  V.  Niroshnikov.  Determination  of 
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operating  costs  from  the  forms  of  aviation  and  the  forms  of 
transportation.  Riga,  RKIIGA,  1970.  ENDFOOTNOTE. 


This  is  one  of  the  reasons  for  the  fact  that  on  air  transport,  until 
now,  is  not  determined  in  official  accountability  the  prime  cost  of 
passenger  transportation,  although  this  form  of  transport  in  essence 
carries  out  passenger  transportation. 


For  the  purpose  of  the  per fection/improvement  of  the  estimation 
cf  the  prime  cost  of  air  transportation,  knowledge  of  labor  expense, 
energy  content  and  material  consumption  of  air  transport  as  branches 
of  national  economy,  ripened  the  need  tor  regulating  the  separation 
of  flow  rates  on  the  articles  of  calculation  and  economic 

cell/elements.  In  our  view  the  plausible  solution  to  question  could 
be  the  schematic,  shown  in  Table  2. 
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The  advantage  of  this  circuit  of  the  formation  of  structure  and 
composition  of  the  economic  cell/elements  of  expenditures  and 
articles  of  calculation  is  not  only  the  fact  that  it  mates  it 
possible  to  remove  almost  all  noted  groups  of  deficiencies,  but  also 
its  matrix  form.  The  latter  makes  it  possible  successfully  to  apply 
computer  to  account  for  operating  costs,  estimation  of  the  prime  cost 
cf  air  transportation  and  even  for  its  analysis. 

§3.  Economic  and  mathematical  models  of  the  formation  of  operating 
costs  and  sphere  of  their  utilization. 


The  studies  shoved  that  one  of  the  basic  ways  of  the 
perfection/improvement  of  the  methods  of  the  calculation/e  numeration 
cf  the  prime  cost  of  air  transportation  is  the  development  of  the 
economic  and  mathematical  models  of  the  formation  of  operational  flow 
rates  for  the  articles  cf  expenditures.  The  modelling  of  the  process 
cf  the  formation  of  the  operating  costs  of  air  transport  makes  it 


possible  to  solve  the  problems  of  the  correct 
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def inition/determination  of  the  prime  cost  of  air  transportation  at 
all  stages:  during  the  technical  and  economical  searches  of  air 
traffic  and  the  designing  of  aircraft  in  the  period  of  the 
exploitation  of  flight  vehicles,  during  standardization  and  analysis 
of  flow  rates.  Models  make  it  possible  to  solve  a series  of  the 
theoretical  questions:  to  obtain  the  equations  of  the  dependence  of 
the  prine  cost  of  air  transportation  on  the  size/dinensions  of 
■oveaent,  distance  of  the  transportation  and  other  factors,  which  is 
very  important  for  purposes  of  practice.  One  of  the  courses  of  the 
practical  realization  of  the  potential  possibilities  of  the  models  of 
the  formation  of  operating  costs  is  their  utilization  for  determining 
the  scientifically  sound  profitable  sets  from  the  operations  of 
transport  process.  This  can  improve  profit  and  loss  management  on  air 
transport. 


Actually,  not  departing  from  the  truth,  it  is  possible  to 
confirm  that  model  - these  are  the  universal  economic  and 
mathematical  instrument  putting  to  use  ty  which  it  is  possible  to 
penetrate  all  cell/elements  of  the  prime  cost  of  air  transportation 
and  to  correctly  solve  all  problems  of  its  calculation/enuneration, 

analysis,  account  and  even  forecastings. 


r 


DOC  = 77020627 


PAGE 


Page  62a. 


Table  2.  The  matrix  circuit  of  the  formation  of  the  operating  costs 
of  air  transport  along  the  articles  of  calculation  anO  economic 

cell/ele«ents_ 
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Key:  (1).  Economic  cell/elements.  (2).  airframe  and  engine  inventory. 
(3).  Routine  repair  of  airframe  and  engine  inventory.  (4).  Articles 
of  calculation.  (5).  Airport  flow  rates.  (6).  In  all.  (7).  Aaong 
other  things.  (8).  the  service  of  transportation.  (9).  the  service  of 
■oveaent  and  bond/connection.  (10).  motcr  transport  establ ishaent. 
(11).  fuels  and  lubricants  service.  (12).  Flow  rates  on 

adainistration.  (13).  Altogether.  (14).  A.  Wages,  including:  - 

(/§2^ 

periodic,  piece-work; / 1 . Wages  LPS,  including:  a)  is  periodic,  b) 
piece-work  on  cargo  fleet,  c)  piece-work  on  PANX,  d)  periodic  and 
piece-work  the  stewards;//.  Wages  of  workers  air  technical  service, 
including:  a)  industrial  personnel;/!.  Wages  of  remaining  terrestrial 
composition,  including:  a)  the  wage  of  the  ground-based  parties  on 

oy.  j 

aerial  surveys;/!.'  Wage  on  service,  including:  a)  passenger 
transportation,  b)  cargo  transportation; 


(M).) 


do).) 


wevieej/wage  on  service ;/wages  of  the  workers  cf  administration  GA 
[ TA  - Civil  Aviation],  including:  a)  wages  cf  the  workers  of 

gap.; 

agency.  (£-!)•  B.  Amortization  ;/\1.  Amortization  cf  airframe  and  engine 

lih  ' 

inventory,  including:  a)  cargo  fleet,  b)  PAN^;/1.  Amortization  of 
buildings,  buildings  and  equipment  for  the  production  of  routine 


repair  and  maintenance;/]!.  Amortization  of  buildings,  buildings  and 
equipment  of  airports  (eliminating  ATB) ; AlTon  service,  including:  a) 

(3-7 

pass,  trans.,  b)  the  load.  trans;/\1.  On  service  ;/l7~0n  service,  > 

rxj  tz. 

including:  a)  pass,  trans.,  b)  the  load  trans  ;/j"T7~0n  service 
Amortization  of  buildings  and  equipment  of  administration  GA, 
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including:  a)  amortization  on  buildings  agency.  (Jo).  C. 


(3 IX) 


Fuel/propellant  and  electric  energy,  including:  - electric  energy;/! 
AviaGSM,  including:  a)  cargo  fleet,  b)  PANX;/fl.  Fuel/propellant  for 
the  heating  of  work  sites  and  passenger  compartments,  for  the 

preheating  of  the  engines  before  starting/launching.  2.  Flow  rates  of 

(3  3;  J 

electric  energy  for  the  needs  of  routine  repair;/1!.  Fuel/propellant 

for  the  needs  of  airport.  2.  Electric  energy  for  the  needs  of  airport 

(power  and  illuminating)  ; / i.  On  service.  2.  On  service,  including: 

fuel/propellant  and  electric  energy,  a)  passenger  transportation,  b) 

cargo;  Al.  On  service.  2.  On  service; /jl.  On  service,  including:  a) 

pass,  trans. , b)  the  load  trans.  2.  On  service,  including: 

fuel/propellant  and  the  electric  energy:  a)  pass,  trans.,  b)  the  load 
(3jz2‘.  J <3r;- ; 

trans. /I.  On  service.  2.  On  service; /I.  Fuel/propellant  for  the 

heating  of  the  buildings  of  administration.  2.  Electric  energy  for 

the  needs  of  administration  GA,  including:  a)  fuel/propellant  and 

(¥Q>) 

electric  energy  for  the  needs  of  agency.  (39).  E.  Materials;/]!.  Cost 
of  alcohol,  flight  cartlotsiya,  forms  of  flight  documentation, 
charging  of  fire  extinguishers  (on  aircraft).  2.  Cost  of  photographic 
materials  for  aerial  surveys  and  other  aaterials  for  nontransport 

ctfj)  Q 

works  of  the  civil  a via  tion  ;/f!-  Spare  parts,  instruments  and 
equipment,  used  during  routine  repair  and  maintenance  of  SNP.  2.  Cost 
of  the  repair  of  spares,  aggregates  and  special  equipment.  3.  Cost  of 
the  materials,  expended  for  the  needs  of  repair  and  conservation  of 
aircraft  and  engines,  for  laundry  and  disirfection  of  standard 
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equipment  the  pass,  of  cabin/compartments,  for  a maintenance  in  the 
cleanliness  of  buildings  and  structures.  ATE  (rag,  kerosene,  besoas, 
aater.  for  rubbing  weeding,  driving/clearing  windows  and,  etc) . 4. 

Hear  of  the  low  value  and  rapidly  being  wcrn  inventory,  which  relates 

-J 

to  routine  repair  and  maintenance;/!"!.  All  possible  materials, 
expended  by  airport  for  the  maintenance  of  the  passengers  and 
aircraft,  for  operational  provisions  of  airport  mechanisms,  machines, 
for  a maintenance  in  the  cleanliness  of  buildings  and  buildings  of 
airport  (rag,  besoms,  comet  tails,  materials  fcr  rubbing  weeding, 
driving/clearing  windows  and,  etc).  2.  Hear  of  the  low  value  and 
rapidly  being  worn  inventory  of  airport  (eliminating  ATB) . 3.  Cost  of 

c *J  | 

rockets  and  materials  on  fog  dispersion ;Aon  service,  including  1 and 

CV4)  -J 

2:  a)  the  passage,  of  transportation,  b)  cargo  transportation;/!^  on 

(Wjl  ■ 1 

service;  Tm  Pw  — /C\.  Haterials,  expended  for  the 
needs  of  administration  GA.  2.  Hear  of  the  low  value  and  rapidly 
being  worn  inventory  of  administration  GA,  including:  a)  the 
materials  and  the  wear  of  the  low  value  and  rapidly  being  worn 
inventory  on  agency.  E.  Other ; /jTT"~Pree  feeding  LPS.  2.  Diurnal 

and  expeditionary  LPS.  3.  Insurance  LPS.  4.  Cost  of  the 
regular/prescribed  outfit,  overhung  free  of  charge  and  with  discount 
5o/o.  5.  Free  feeding  of  the  passengers  and  candy.  6.  Cost  of  chafer 

libraries,  newspapers,  journal,  chess  and,  etc,  acquired  for 
maintenance  passengers.  7.  cost  of  medicaments,  on  board  first-aid 
kits  and  hygienic  piles.  8.  Commission  awarded  to  to 
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unification/association  H Intourist",  etc.  authorized  for  the 
realization  of  tickets.  9.  Cost  of  the  fonts  the  passenger,  of 

iff) 

tickets  and  transporting  documentation;^.  Plowing  repair  of 
buildings,  buildings  and  equipment  ATB.  2.  Payment  of  routine  repair 

of  SHP,  fulfilled  ARZ.  3.  Hater  supply  and  sewerage.  4.  Industrial 

I 

safety  measures.  5.  Flow  rates  on  rationalization,  invention,  for  the 
technical  training  and  all  other  expenditures  on  routine  repair  of 

: ' f<V') 

* SMP;/f1-  Routine  repair  of  buildings  and  buildings  of  airport.  2. 

Hater  supply,  sewerage.  3.  Routine  repair  of  airport  equipment  and 
mechanisms.  4.  Flow  rates  on  re-planting  and  formulation  of  the 
offtake  of  earth  sections.  5.  Flow  rates  with  respect  to  the 
safeguard  with  the  lodging  for  the  night  of  the  passengers  and 
arriving  flying  crews.  6.  Missions  and  displacement/movements.  7. 
Industrial  safety  measures.  8.  Maintenance  VOXR.  9.  Other  overhead. 
10.  Flow  rates  on  advertisement,  including:  a)  the  passenger,  of 
transportation,  b)  cargo  transportation.  11.  Flew  rates  on 
training/aging  (with  the  exception  of  wage,  amortization,  AviaGSM  and 
routine  repair) ; 

1-  Routine  repair  of  the 

buildings  of  administration  GA.  2.  Hater  supply  and  sewerage.  3. 
Missions  and  displacement/movements.  4.  Other  overhead.  5.  Among 
other  things:  a)  flow  rates  1,  2,  3,  4 on  agency.  (57).  F.  In  all 


flow  rates 
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This  universality  of  the  models  of  the  formation  of  operating 
costs  is  explained  objectively  being  inherent  in  them  by  the  unique 
characteristics: 

a)  models  make  it  possible  to  catch  the  effect  of  all  basic 
factors  on  the  level  of  prime  cost  (both  entire  aggregate  of  factors 
and  each  i rdiv idua lly ) ; 

b)  they  make  it  possible  to  quantitatively  estimate  the  effect 
of  each  factor,  that  especially  importantly  under  conditions  of  the 
new  system  of  planning  and  economic  stimulation; 

c)  make  it  possible  to  apply  computer  to  account  for  operating 
costs,  calculation  and  analysis  of  the  prime  ccst  of  air 
transportation,  forecasting  its  magnitude. 

Table  3 gives  the  micrcmodels  of  the  formation  of  watch 
operating  costs  according  to  the  articles  cf  expenditures  and  the 
common/general/tota 1 equation  of  the  prime  cost  flight  is  frequent. 
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^able  3.  Models  of  the  formation  of  watch  operating  costs  according 
to  the  articles  of  expenditures. 
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Table  3.  (tic-iita  ritual) 
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Key : (i).  Articles  of  expenditures.  (B) . Models  of  the  for  nation  of 
natch  operating  costs.  1.  Earned  pay/board  LPS  nith  deductions  for 
social  insurance.  2.  Aaortization  SUP.  3.  AviaGSN.  a.  Routine  repair. 
5.  Other  flight  flow  rates.  6.  Airport  flow  rates.  7.  Priae  cost  of 
flying  hour. 
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In  Table  3 are  accepted  the  following  designations: 

3,n  flow  rates  on  the  wage  of  LPS,  rubles/airplane- hour ; 

D - part  of  the  basic  wage  of  LPS,  which  depends  on  the  level  of 
the  salary  rates,  amount  of  crew  members,  the  appropriated  by  it 
class  status,  the  Rayon  of  the  basing  of  subdivision  and  magnitude  of 
bonuses  for  the  execution  of  the  plan  with  respect  to  in  flight  for 
hours,  rub/samoleto-month ; 

tn  monthly  time  in  the  air  to  crew; 

Page  66. 

e is  part  of  the  basic  wages  of  LPS,  which  depends  on  the  level 
of  kilometer  sets,  the  amount  of  crew  members,  exudation  of 
kilometers,  category  of  the  difficulty  of  line,  operating  time  of 
aircraft  (by  day,  at  night),  of  rub/samclto-km. ; 

V voyaging  speed,  km/h; 


coefficient,  that  considers  supplementary  wages  LPS  (for 


the  time  of  temperings,  compensation  for  the  unpaid  tempering,  etc); 


I 


I 
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the  coefficient  of  deductions  for  social  insurance,  equal 
for  aviation  transport  1067; 

Kkj,c  the  coefficient,  which  considers  the  wage  of 
command- flight  composition; 

0,,K  the  salary  rate  of  the  i crew  member  of  the  third  class 
(besides  the  stewards)  for  the  Rayon  of  the  basing  of  of  subdivision, 
where  there  are  no  zonal  additional  payments; 

K*’  the  coefficient  of  additional  payment  for  class  status  to 
the  i crew  aember  (besides  the  stewards); 

0""  the  salary  rate  of  one  steward  for  the  Rayon  of  the 
basing  of  subdivision,  where  there  are  no  zcnal  additional  payments; 

n - the  amount  of  crew  members  without  the  stewards,  varying 
within  limits  of  i = 1,  2,  ...»  n; 

H - t he  amount  of  the  stewards  in  the  composition  of  crew; 

• is  the  coefficient,  which  considers  the  reduced  size/dimension 
of  the  bonus  of  the  stewards  for  the  fulfilment  of  the  plan  with 
respect  to  in  flight  for  hours  in  comparison  with  remaining  crew 


K*ks  the  coefficient,  which  considers  an  increase  in  the 
salary  rates  depending  on  the  Payon  of  the  tasing  of  subdivision; 
vary  within  the  range  of  1.0  to  2.0; 

Kn?  the  coefficient  of  bonuses  to  crew  members  (besides  the 
stewards)  for  the  fulfilment  of  the  plan  with  respect  to  in  flight 
for  hours; 

Page  67. 

set  of  per/k ilometer  payment  of  the  craft  commander,  which 
is  changed  depending  on  the  category  of  the  difficulty  of  line, 
kopecks/ton- kilometer; 

Ti  the  coefficient,  which  considers  a decrease  in  the  sets  of 
per/kilometer  payment  of  other  crew  members  in  comparison  with  the 
craft  commander  (except  the  stewards) ; 

t is  the  coefficient,  which  considers  a change  per/ki lometer  set 
in  time  dependence  of  flight  (by  day,  at  night) ; 


0.177  - the  magnitude,  which  shows  in  which  relationship/ratio 
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with  are  located  per/ki lometer  sets  of  the  stewards,  and  also  the 

size/dimension  of  additional  payment  to  the  stewards  during  flights 
in  night  time  in  comparison  with  additional  payment  to  other  crew 
members; 

the  flow  rates  on  amortization  as  a whole  on  aircraft, 
rub/samoleto-hour ; 

3,„'  the  norm  of  depreciation  allowance  cn  glider/airframe 
with  equipment,  ru b/samcleto-hour ; 

3,J'  the  norm  of  depreciation  allowance  cn  engine, 
rub/samoleto-hour; 

m - the  amount  of  engines  on  aircraft; 

whs  the  operating  time  of  engine  on  the  earth/ground  for  1 
voyage,  hours/voyage; 

/-#„  the  distance  of  nonstop  flight,  km.; 

*^ron  flow  rates  on  AviaGSM,  rub/samoleto-hour; 


the  consumption  of  fuel  in  the  engine  operation  on  the 
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earth/ground,  t/sa moleta-hcur ; 

CTO„  the  wholesale  price  of  the  ton  cf  fuel/propellant  for  the 
Rayon  of  the  basing,  accepted  as  initial,  rubles/t; 

A'8„Ton  the  coefficient,  which  considers  a change  of  the 
wholesale  price  of  fuel/propellant  depending  on  the  Rayon  of  the 
basing  of  airport; 

Kf  the  coefficient,  which  considers  an  increase  in  the  flow 
rates  for  fuel/propellant  depending  on  the  removal  of  airport  on 
railway  station,  marine  or  river  pert,  and  also  because  of 
expenditures  in  fuel  dumping,  to  its  storage  and  natural 
loss/depreciation; 

Page  68. 

At  - the  time  of  takeoff,  collection  cf  height/altitude, 
lowering,  landing  and  maneuvering  in  the  airport  zone,  hours/voyage; 

hourly  mean  the  fuel  consumption  for  time  At, 
t/airplane-hour ; 


QkP  hourly  mean  the  fuel  consumption  after  to  the  time  of 
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to 

cruise  flight,  t/airplane-hour ; 

^to  the  prime  cost  of  given  one  of  maintenance,  rubles/given 

unit ; 

nro  the  amount  of  given  ones  of  maintenance,  which  are 
necessary  for  flying  hour; 

2«9tohm  provisionally  constant  flow  rates  ATB,  rubles/year; 

R - the  volume  of  work  ATB,  reduced  units/year; 

Mro  the  norm  of  material  expenditures  on  maintenance, 
rubles/reduced  units;  it  can  be  differentiated  with  respect  to 
aircraft  types,  the  forms  of  maintenance  and  the  Rayons  of  basing 
ATB; 

T - the  labor  expense  of  one  given  unit,  trows-casov/prived.  of 

u.  ; 

f - the  average  tariff  rate,  which  corresponds  tc  the  average 


discharge  of  works  for  the  Rayon  of  basing  ATB,  accepted  for  initial, 
ru  bles/man-hour ; 
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A'o.i  the  coefficient,  which  considers  a change  of  the  tariff 
rates  depending  on  the  Rayou  of  basing  ATB ; 

K,nJ0  the  coefficient#  which  considers  prizes  for  execution 
and  over fu If illment  of  norms,  additional  payment  for  work  into  night 
time  and  foreaanship#  supplementary  wage  and  deductions  for  social 
insurance; 

!1to""  the  coefficient,  which  considers  change  conditionally 
not  depending  on  the  volume  of  work  of  the  flow  rates  ATB  on  the 
territorial  Rayons  of  their  basing; 

" ,0nr n the  amount  of  given  ones  of 
necessary  for  flying  hour,  on  the  periodic 
power-plant  replacement  for  operating  time 

Page  69. 

n to'""1’  the  amount  of  given  ones  of  maintenance  for  voyage  on 
the  operational  forms  of  maintenance  and  power-plant  replacement  for 
the  time  of  their  work  on  the  earth/grcund ; 

3 airport  flow  rates,  rub/samoleto-hour ; 


maintenance,  which  are 
forms  of  maintenance  and 
of  their  in  air; 
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‘0o  the  set  of  the  specific  airport  expenditures,  which  depend 
on  the  amount  of  aircraft  departures,  rubles/reduced  aircraft 
depart  ure; 

-<30oco",!  t*ie  subgroup  of  the  airport  expenditures,  connected 
with  the  maintenance  of  aircraft  departures,  which  remains  constant 

with  a change  in  the  amount  of  aircraft-flights  for  the  airport  of 
this  class,  rubles/airport-year; 

’o*  the  set  of  the  specific  airport  expenditures,  which 
depend  on  the  volume  of  shipments,  rubles/  the  ton  of  shipments; 

-'•'ok'on>1  t*le  subgroup  of  the  airport  expenditures,  connected 
with  the  volume  of  shipments,  which  remains  constant  during  a change 
in  the  volume  of  shipments  in  the  airport  of  this  class, 
rub/aeroport-year;  it  is  differentiated  with  respect  to  the  classes 
of  airports; 

- 0OTnpnpM"  the  annual  volume  of  shipments  in  the  given  tons;  the 
reduction  of  passenger  and  cargo  shipments  is  produced  proportional 

to  expenditures  on  the  maintenance  of  passenger  with  baggage  and  the 
tons  of  load; 


the  amount  of  led  aircraft  departures  per  annum,  equal 
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to  i.vr,pim  = i,vlAy: 

A's1  the  scaling  factor  of  the  real  aircraft-flights  into 
those  which  were  given  in  i type  aircraft; 

<?ki,  Ti  commercial  lead  and  the  percentage  of  its  utilization 
in  this  type  of  airplane,  tens; 

£ coefficient,  that  considers  other  flight  flow  rates; 

•3ro1a"  the  flow  rates  per  given  unit,  which  are  not  changed 
depending  on  the  volume  of  work  ATB,  rufcles/ad justed  units.; 

3f,  the  flow  rates  for  flying  hour,  which  are  not  changed 
depending  on  the  distance  of  nenstop  flight; 

3-,  the  flow  rates  for  flying  hour,  which  are  changed  depending 
on  the  distance  of  nonstop  flight. 

Page  70. 

We  will  not  be  unfounded  let  us  show  the  multifeature 
possibilities  of  the  developed  models  cf  the  formation  of  operating 
costs  in  a number  of  examples. 


DOC  ■=  77020627 


PAGE 


So,  the  model  of  the  formation  of 
makes  it  possible  to  consider  the  effe 
determine  the  level  of  hourly  ccnsumpt 
the  aircraft  type,  the  distance  of  non 
■embers  and  its  composition,  appropria 
status,  the  voyaging  speed,  the  Rayon 
the  Rayon  of  the  passage  of  line,  flig 
days  (by  day,  at  night),  the  size/dime 
the  execution  of  the  plan  with  respect 
magnitude  of  supplementary  wages.  In  t 
practice,  one  ought  not  to  fear  the  ap 
account  of  the  effect  of  the  indicated 
necessary  to  separately  consider  the  e 
reaction  it  is  incorporated,  as  a resu 
reached  large  simplicity  of  the  calcul 


flow  rates  on  wages  of 
ct  of  10  tasic  factors, 
icns  according  to  this  a 
stop  flight,  the  amount 
ted  to  crew  members  clas 
of  the  basing  of  enterpr 
ht  time  in  the  cut/secti 
nsior  of  bonuses  to  crew 
to  in  flight  for  hours, 
his  case  as  showed  the 
parent  complexity  of  the 
factors.  When  it  is  not 
ffect  of  each  factor,  th 
It  of  which  simultaneous 
aticns  and  required  accu 


LPS 
which 
rticle: 
of  crew 
s 

ise  and 
on  of 
s for 
the 


eir 
ly  is 
racy. 


The  model  of  the  formation  of  flow  rates  on  wages  makes  it 
possible  also  to  forecast  the  level  of  these  expenditures  tor  the 
different  types  of  long-range  flight  vehicles,  being  strictly  based 
on  the  laws  governing  the  development  of  process,  but  not  on 
irregular  dependences.  For  example,  in  the  work  of  A.  A.  Badyagin, 
Ye.  A.  ovrutskogo  (designing  of  passenger  aircraft  taking  into 
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account  the  economy  of  exploitation.  H.  , the  "machine-building", 

1964)  the  level  of  wages  of  LPS  is  determined  by  means  of  the  search 
of  the  dependence  between  the  hourly  consumptions  on  wages  and  the 
amount  of  passenger  places  cn  aircraft  (!).  We  not  against  the 
utilization  of  correlative  methods,  we  for  all  possible  wide 
application  of  all  worthwhile  mathematical  methods,  but  with  the 
compulsory/necessary  account  of  the  logic  ct  process.  Indeed 
correlation  can  be  found  even  between  the  level  of  wages  of  LPS  and 
the  amount  it  washed,  consumed  by  the  passengers,  drunk  by  the 
passengers  beverages,  etc. 

Putting  to  use  the  model  of  the  formation  of  flow  rates  on  wage, 
it  is  easy  to  forecast  flow  rates  ty  means  of  the  concrete  account  of 

the  dynamics  of  the  basic  factors.  Thus,  for  instance,  for  supersonic 
aircraft  unconditionally  decreases  the  sanitary  norm  of  time  in  the 

air  by  crew  and,  possibly,  will  be  egual  to  20-30  hours  in  month 
depending  on  Nach  number  (with  sufficient  accuracy  this  magnitude  can 
be  determined  on  the  basis  of  the  available  medical  studies). 

Fage  71. 

Crew  will  be  completed  from  the  specialists  only  of  I class  with 
setting  by  it  the  increased  salary  rates  (for  example,  to  30o/o)  . 
After  substituting  these  values  and  formulas. 


we  we  will  obtain  the 
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possible  (but  not  hypothetical)  rate  of  discharge  from  wages  of  LPS 
at  the  consciously  accepted  initial  conditions.  This  method  widely  is 
used  in  the  practice  of  the  diploma  designing  cf  the  students  of  the 
Riga  red  banner  institute  of  the  engineers  of  the  civil  aviation. 

The  models  of  the  formation  of  operating  costs  according  to 
articles  of  expenditures  make  it  possitle  tc  improve  the  procedure  of 
the  distribution  of  flow  rates  according  tc  the  forms  of  aviation, 
the  forms  cf  transportation  and  aircraft  types,  since  they  make  it 
possible  to  separate/liberate  flow  rates  on  the  basis  of  the  separate 
groups  of  workers  (wages)  and  aircraft  types  (maintenance,  the 
airport  flow  rates) , which  in  the  acting  static  accountability  are 
not  differentiated. 

The  development  of  the  models  of  the  formation  of  operating 
costs  made  it  possible  to  reveal/detect  a series  of  unknowns  up  to 
now  of  the  dependences  of  flow  rates  on  the  technical  and  economical 
indices  of  work  of  air  transport,  and  also  quantitatively  to  evaluate 
known  dependences. 

The  models  of  the  formation  of  operating  costs  considerably 
simplify  the  method  of  the  definition/determination  of  the 
economically  rational  spheres  of  the  utilization  of  different 
aircraft  types,  and  also  of  the  spheres  of  the  application /use  air 
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and  of  other  foris  of  transport.  So,  using  together  models  of 
operating  costs,  the  capital  investments  and  the  cost  evaluation  of 
speed,  it  was  possible  to  obtain  the  equations  cf  the  boundary 
curves,  which  demarcate  the  spheres  of  the  utilization  of  different 
forms  of  transport  and  immediately  they  show  at  which  distance,  the 
power  of  gruzo- passenger  flow  etc.  expedient  to  use  the  compared 
forms  of  transport  1 . 


FOOTNOTE  »•  With  the  procedure  of  obtaining  and  the  methods  of  the 
utilization  of  boundary  curves  it  is  possible  tc  be  acquainted  in  the 
work:  Biroshnikov  A * V.  To  the  economic  theory  cf  cooperation  in  the 
field  of  transportation.  Transactions  of  RKIIGA.  Issue  54.  Riga, 

1966.  ENDFOOTNOTE. 


Page  72. 


The  given  in  Table  3 models  of  the  formation  of  opera 
make  it  possible  not  only  to  create  the  fundamentally  new 
calculation  of  the  prime  cost  of  air  transportation  (for  e 
through  the  prime  cost  of  the  initial-final  and  moving  ope 
but  also  substantial  to  improve  the  acting  methods.  For  ex 
method  of  the  definition  of  the  prime  cost  cf  air  transpor 


ting  costs 
methods  of 
xample, 
rations)  , 
ample,  the 
tation 
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through  the  prise  cost  of  flying  hour,  which  obtained  on  the  strength 
of  its  siaplicity  the  widest  acceptance  on  air  transport,  suffers  the 
number  of  the  large  deficiencies,  main  from  which  is  the 
iapossibility  of  the  accurate  account  of  effect  on  the  prime  cost  of 
air  transportation  of  such  important  factors  as  flying  range  and  the 
power  of  passenger  flow.  With  the  aid  of  the  modelling  of  the  process 
cf  the  formation  of  operating  costs  the  deficiencies  pointed  out 
above  easily  are  eliminated  by  the  liberation/isolation  of  that  part 
cf  the  prime  cost  of  flying  hour,  which  is  changed  with  an  increase 
or  decrease  in  the  distance  of  nonstop  flight,  power  of 
gr uzo-passenger  flow,  in  this  case  the  calculation  is  conducted 
according  to  the  same,  as  before,  prejde  to  the  simple  formula 


i no  ( 9 4-  9,0 

STKV,r"'  = — 5:  kopeck/adjusted  thous.  km. 


Q 

where  A is  productivity  of  work  of  aircraft,  t-km/h;  r 3$  part  of 
the  prime  cost  of  flying  hour,  which  with  respect  remains  invariable 
and  is  changed  with  an  increase  or  decrease  in  the  distance  of 
nonstop  flight,  rub/samoleto-hour. 


The  accuracy  of  the  calculation  of  the  prime  cost  of  air 
transportation  considerably  is  increased. 
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§4-  Perfection/improvement  of  the  methodology  of  the  distribution  of 
operating  costs  according  tc  the  forms  cf  aviation  (forms  of 
activity) . 


To  1967  the  operating  costs  in  the  forms  cf  aviation  were 
distributed  as  follows. 

The  flow  rates  from  AviaGSN  and  amortization  of  SHP  were 
determined  from  the  forms  of  aviation  ty  direct/straight  count,  but 
expenditures  on  routine  repair  SUP  were  distributed  proportional  to 
depreciation  allowance.  The  wage  of  entire  composition  was  related  by 
the  forms  cf  aviation  proportional  to  amortization  and  to  routine 
repair,  but  airport  flow  rates  - it  is  proportional  3 articles  of 
flow  rates  (AviaGSN,  amortization  and  routine  repair)  . 
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Page  73. 


The  nain  disadvantage  in  this  procedure  was  the  fact  that  the 


■ethod  of  the  distribution  of  expenditures  cn  routine  repair  led 


frequently  to  a sharp  increase  in  the  expenditures  on  maintenance  due 

Kk 

to  PANJT,  as  a result  of  which  unjustified  was  overstated  the  prime 

Ki 

cost  of  one  given  hour  on  PANj^. 


From  January  1967  procedure  was  changed  in  part  of  the  principle 
of  the  distribution  of  expenditure/consumptions  according  to  wage  and 
of  airport  expenditure/consumptions,  also  was  establish/installed  the 
limitation  of  the  sum  of  expenditure/ccnsumpt ions  on  routine  repair 

& 

of  the  SMP,  which  could  be  related  by  PAN,*  (it  should  not  have  exceed 


50o/o  of  depreciation  allowance  PAN, 


According  to  this  procedure. 


which  acts  and  at  the  present  time,  from  ccmmon/general/total 
expenditure/consum ptions  on  the  basis  of  wages  are  separate/liberated 
the  expenditure/consumptions  on  the  basis  of  wages  of  the  LPS, 
piece-work  part  of  which  is  distributed  in  the  forms  of  aviation  by 
direct/straight  count,  and  periodic  - is  proportional  to  the 
piece-work  part  of  the  wage  of  LPS.  Furthermore,  from 
common/general/total  flow  rates  on  the  basis  of  wage  is 
separate/liberated  the  wage  of  the  ground-based  parties  on  the  basis 
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of  aerial  surveys,  and  it  completely  is  related  by  PAN,*.  The 
remaining  flow  rates  on  wage  1 and  airpcrt  flow  rates  are  distributed 
proportional  to  the  sums  of  4 articles  cf  expenditures. 

FOOTNOTE  Here  and  subsequently,  when  the  discussion  concerns  wage, 
then  it  is  thought  that  it  is  accepted  together  with  deductions  for 
social  insurance.  ENDFOCTNOTE. 

The  acting  procedure  is  indisputably  the  steep  pitch  forward  in 
comparison  with  the  procedure,  which  was  being  adopt/employed  until  1 
January  1967.  However,  it  preserved  another  the  number  of  essential 
deficiencies. 

Hain  of  them  is  the  fact  that  in  the  acting  procedure  is  not 
ebserved  the  completely  fundamental  rule  of  the  distribution  of  the 
flow  rates:  the  distribution  of  the  articles  of  operating  costs 
according  to  the  forms  of  aviation  must  be  produced  proportional  to 
that  sign,  which  first  of  all  mainly  determines  the  actual  magnitude 
of  these  expenditures. 

Prom  these  positions  ideal  it  would  be  to  plan/glide  and  to 
consider  all  articles  of  flew  rates  separately  in  the  forms  of 
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aviation.  However,  at  present  this  thus  far  very  difficult  problem  is 
solved  it  only  for  depreciation  allowance  and  flow  rates  on  AviaGSM 

[a6«/"CA1  aviation  fuel  and  lubricants].  Therefore  output/yield  in 
this  stage  is  the  definition/determination  cf  the  main  signs,  which 
influence  the  formation  of  the  magnitude  of  the  remaining  articles  of 
expenditures. 


Page  74. 


On  the  basis  of  the  conducted  investigations  it  is  suggested  to 
change  the  principle  of  the  distribution  of  flow  rates  according  to 
two  articles  of  the  flow  rates:  "routine  repair  SUP"  and  "time  wage 
LPS"  (with  deductions  for  social  insurance) , but  subsequently  article 
"airport  flow  rates". 

The  studies  showed  that  for  the  distribution  of  complete 

maintenance  cost  is  more  suitable  this  index  as  volume  of  the  works 

of  maintenance  in  given  unity,  and  not  the  sum  of  the  flow  rates  on 

the  amortization  of  SMP.  In  this  ca.se  the  flow  rates  on  wages  of 

\jtrBJ 

workers  air  technical  service^and  general  production  flow  rate*  ATB 
f ATB  ~ air  technical  base]  are  distributed  almost  accurately.  Flow 
rates  for  materials  and  spare  parts  (shown  in  the  article  "routine 
repair  SUP")  more  tightly  are  correlated  not  with  the  sum  of 
depreciation  allowance,  but  with  the  volume  of  works  of  the  given 
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units.  As  a whole  the  complete  maintenance  cost 
accurately,  if  we  adopt/employ  as  index  for  the 
rate  not  the  sum  of  depreciation  allowance,  but 
cn  maintenance. 


are  distributed  more 
distribution  of  flow 
the  volume  of  works 


Furthermore,  in  this  case  is  improved  the  distribution  of  the 
wage  of  ground  personnel  and  airport  flew  rates,  since  of  the  wage  of 
• ground  personnel  is  deducted  the  wage  cf  workers  air  technical 

service,  of  the  airport  - general  output  expenses  ATB  are  distributed 
they  more  accurately. 


In  the  presence  of  the 
spare  parts  for  flying  hour 
(without  wage  air  technical 


norms  of  the  flew  rate  of  materials  and 
flow  rates  on  article  "routine  repair" 
service  and  total  production  ATB)  can  be 

i 


prorated  to  standard  sums. 


The  specifications  of  the  acting  procedure  pointed  out  above  do 
not  require  supplementary  statistical  accountability.  The  wage  of 
workers  air  technical  service  and  general  output  expenses  ATB  show  in 
official  statistical  accountability.  The  volume  of  works  on 
maintenance  on  the  forms  of  aviation  can  be  obtained  from  statistical 
materials  ATB  or  calculated  from  the  norms  of  the  amount  of  given 
ones  for  flying  hour. 
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For  the  number  of  the  enterprises  cf  the  civil  aviation  the 
calculations  conducted  shoved  that  during  the  distribution  of 
maintenance  cost  according  to  the  acting  procedure  is  obtained  the 
following  picture: 


a)  sharply  is  distorted  rate  of  discharge  for  routine  repair, 

related  by  the  aviation  of  special  application.  So,  for  the  aircraft 

enterprizes,  where  the  proportion  of  the  volume  of  works  on  the 

maintenance  of  the  nontransport  works  cf  aviation  (PAH^)  composes 

/I 

16-ISc/o  of  the  total  volume  of  works  ATB,  and  depreciation  allowance 
- 3-5o/o  of  their  common/general/total  sum,  flow  rates  on  routine 
repair  of  aircraft  PAH$ are  understated  3.5-4  tines  in  comparison 
with  their  actual  magnitude.  The  understating  of  flow  rates  is 
observed  on  other  enterprises,  although  to  different  degree  depending 
on  proportion  of  depreciation  allowance  on  PAtUr  and  the  volume  of 


works  on  aircraft  maintenance  PAN. 


& 


b)  is  understated  also  the  sum  of  airport  flow  rates  and  flow 
rates  on  wage  for  14-18o/o  (for  the  enterprises  pointed  out  above); 


c)  as  a whole  the  flow  rates,  related  for  the  aviation  of 
special  application,  as  a rule,  they  are  understated  because  of  the 
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overestimate  of  expenditures  on  cargo  fleet.  Per  example,  for  the 

enterprises  pointed  out  above  the  understating  cf 

& 

comnon/general/tot al  flow  rates  on  PAN#  is  18o/c. 

The  distribution  of  the  time  wage  cf  IPS  mere  accurately  to 
produce  is  proportional  tc  its  norms  for  flying  hour,  but  not  to  the 
sum  of  the  piece-work  part  of  wages.  The  calculations  show  that  in 
this  case  the  time  wage  is  distributed  almost  sc  accurately,  as  if  we 
it  determined  by  direct/straight  count. 

The  remaining  part  of  the  article  the  airport  flow  rates  (after 
the  subtraction  of  them  of  general  output  expenses  ATB)  and  the  wage 
cf  ground  personnel  (after  the  subtraction  from  it  of  the  wage  of  the 
workers  ATB  and  of  the  ground-based  parties  on  aerial  surveys)  are 
invoices  with  respect  to  the  sum  of  all  reiaining  expenditures,  and 
it  is  possible  to  distribute  them  proportional  to  the  sum  of  four 
articles  of  flow  rates  (AviaGSH;  amortization  SEP;  routine  repair 
SUP,  by  including  here  entire  complex  of  expenditures;  wage  LPS  after 
an  improvement  in  the  distribution  of  time  wage). 

Eage  76. 

Subsequently  the  distribution  of  this  group  of  the  flow  rates, 
which  let  us  name  "airport  flow  rates",  by  understanding  by  this 


1 
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entire  complex  of  airports  with  respect  to  the  safeguard  for  a flight 
and  commercial  activity,  also  it  is  possible  tc  improve: 

a)  to  separate/liberate  direct/straight  airport  flow  rates  on 
the  basis  of  the  safeguard  for  shipments  of  the  passengers,  loads  and 
■ail  and  to  completely  relate  it  to  cargo  fleet; 

b)  to  separate/liberate  direct/straight  airport  flow  rates  on 
the  basis  of  PANX  and  to  completely  relate  them  by  this  form  of 

av iaticn; 

c)  the  remaining  part  of  the  flow  rates  (indirect  airport)  to 
distribute  in  the  forms  of  aviation  aircraft-  having  proportionally 
to  the  amount  of  given  flights,  refined  the  magnitude  of  reduction 
coef f icien  ts. 

§5.  Procedure  of  the  definition/determination  of  the  prime  cost  of 
passenger  and  cargo  air  transportation. 

The  prime  cost  from  the  forms  of  transportation  is  determined  on 
all  forms  of  transport,  in  this  case  on  rail  and  marine  transport  - 
along  to  U forms  of  transportation,  on  river  - along  7 forms  of 


i 
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transportation,  automobile  - along  to  2 forms  (cargo  and  passenger 
transportation).  Furthermore,  the  prime  ccst  of  passenger 
transportation  is  differentiated  on  rail  transport  along  5 forms  of 
draft,  on  marine  transport  - along  2 forms  of  navigation.  Is  not 
determined  the  prime  cost  of  passenger  and  cargc  transportation  only 

cn  air  transport.  This  circumstance  appears  these  more  paradoxical, 
that  the  basic  production  of  air  transport  are  the  passenger 
transportation.  The  ignorance  under  such  conditions  of  the  prime  cost 

of  passenger  air  transportation  is  intolerant  subsequently. 

On  the  basis  of  the  conducted  investigation  in  the  development 
of  the  procedure  of  the  de f ini tion/determi nation  of  the  prime  cost  of 
passenger  and  cargo  air  transportation  and  carried  out  calculations 
is  establish/installed  following. 

During  the  distribution  of  flow  rates  for  passenger  and  cargo 
transportation  it  is  necessary  to  consider  passenger's  not  only 
weight  with  baggage,  but  also  the  weight  of  that  equipment  and 
equipment  of  aircraft,  which  are  necessary  for  the  safeguard  of  a 
safe  and  comfortable  transportation  of  the  passengers. 

The  studies  showed  that  the  weight  of  equipment  and  equipment  of 
aircraft,  which  is  necessary  in  one  passenger  place,  considerably 
differs  according  to  aircraft  types. 


In  absolute  value  it  oscillates 
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for  aircraft  with  GTD  [ TT/J  - gas-turbine  engine]  within  linits 
fro*  27.6  kg.  for  aircraft  At-24,  to  54  kg.  for  aircraft  Tu-114, 

X4  fyjj  Tu&yJ 

comprising  at  other  aircraft:  sTttyi-62  - 44.4  kg.,  that-  f54  - 35.6 

Til  T Tl 

kg.,  that-  104  - 50-8  kg.,  e-r±t-18V  - 38.2  kg.  , ei-it- 1 8D  - 46.0  kg., 

WHl  a Tu  TU 

Ar  10  - 46.5  kg.,  4t  hat  - 1 3 4 - 42.6  kg.  , ^tiiaf  124  - 52.  3 kg.  Therefore 
it  is  illegal  neither  to  take  its  magnitude  within  limits  25-40  kg. 
nor  to  incorporate  this  weight  and  to  accept  it  identical  for  all 
* aircraft  types. 

Page  77. 

During  the  de f inition/determinaticn  of  expenditures  from  the 
forms  of  air  transportation  it  is  necessary  to  dismember  operating 
costs  for  two  groups:  the  flight  and  airport  flew  rates,  subdividing 
in  turn,  each  of  these  groups  into  two  subgroups  of  the  expenditures: 
straight  lines  (flight  and  airport),  which  have  direct  relation  to 
passenger  or  cargo  transportation;  indirect  flight  and  airport,  that 
have  indirect  relation  to  both  these  forms  cf  transportation. 

It  is  illegal  to  adopt/employ  for  the  reference  of  these  groups 
of  flow  rates  for  cargo  and  passenger  transportation  one  and  the  same 
principle. 


i 

i 


Direct/straight  flight  flow  rates  f-3„Tnp)  directly  are  related 
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by  that  form  of  transportation,  by  which  they  are  caused.  In  the 
direct/straight  flight  flow  rates,  related  by  passenger 
transportation  (2,9,nA").  One  should  include  expenditures  on  feeding  and 
■aintenance  of  the  passengers,  acquisition  for  the  passengers  of 
newspapers  and  journal,  chess,  onboard  first-aid  hits  and  hygienic 
piles,  the  raanufac t ure/preparat ion  of  the  forms  of  passenger  tickets, 
commission  reward  "Intourist",  etc.  by  that  authorized  for  the 
realization  of  passenger  tickets  etc.  and  flow  rates  the  remuneration 
cf  work  of  the  stewards  with  deductions  for  social  insuran ce 
Here  theoretically  it  is  correct  to  relate  also  flow  rates  on 
amortization  and  routine  repair  of  the  passenger  equipment  of 

aircraft.  However,  is  not  presented  at  present  possible  to  isolate 
the  cost  of  this  equipment;  therefore  virtually  thus  far  cannot  and 
to  determine  flow  rates  by  amortization  and  routine  repair  of 
passenger  equipment  and  direct  to  relate  them  for  passenger 
transportation.  Consequently, 


V q np v q nac  • V q fin 

— ^aer  — — "T  ‘-"'an 


The  distribution  of  indirect  flight  flew  rates 
according  to  the  forms  of  transportation  one  should 


/v  q kociix 

produce  on 


the 
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basis  of  the  weight  of  equipment  and  equipment  cf  aircraft,  necessary 
for  the  safeguard  tor  a respectively  safe,  comfortable  transportation 
of  passengers  and  safe  delivery/procurement  of  loads. 

Page  78. 

In  this  case  the  indirect  flight  flow  rates  include  the  flow  rates  on 
AviaGSN  (-5Ton),  amortization  of  SMP  complete  expenditures  on 

routine  repair  (2 .9T0"M")  and  wages  of  crew  (without  the  stewards) 

with  deductions  on  social  insurance  (2'3„*K) 


V D KOCH  V p 

^ ton 


v p i v p nojin 


V p »K 


Por  the  distribution  of  these  flow  rates  it  is  convenient  to  put 
to  use  the  basic  distribution  coefficients  of  indirect  flow  rates 
and  The  basic  coefficient  for  determining  flow  rates  from 

passenger  transportation  is  defined  as  ratio  of  the  total  weight  of 
passenger  commercial  load  and  passenger  equipment  to  the  total  weight 
of  conmon/general/total  commercial  load  and  passenger  equipment. 
Coefficient  for  determining  the  indirect  flight  flow  rates,  related 
by  cargo  transportation,  is  equal  to  = 1 - tv..  These  coefficients 


11  1 1 
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are  calculated  from  aircraft  types. 

The  studies  showed  that  for  exploited  aircraft  the  significance 
of  the  coefficient  of  the  indirect  flight  flow  rates,  related  by 
passenger  transportation,  varies  within  limits  from  %,c  = 0,82  for 
aircraft  AN- 10  (84  seats)  to  = 0,9'  for  aircraft  AM~24  ( 6\OM  = 

4200  kg.,  44  seats),  comprising  for  other  aircraft  types:  that-114  - 
0-78;  silt-62  is  0.74;  that-154  - 0.89  ; that-  104  - 0.  83;  silt-18V  is 
0.77;  silt-18D  - 0.69;  that-134  and  that-124  - 0.89;  silt-14  - 0.73; 
fiH-2  - 0.76. 

When  in  enterprise  are  employed  several  aircraft  types,  for  the 
separation  of  the  ccmmon/general/total  sum  of  indirect  flight  flow 
rates  in  the  forms  of  transportation  ace  adopt/employed  weighted  mean 
in  that  which  was  given  in  flight  the  hours  of  the  significance  of 
the  distribution  coefficients  of  the  indirect  flight  first-order  flow 
rates: 
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reduction  coefficient  of  the  physical  hours  for  i type  aircraft. 

Page  79. 

The  separation  of  the  indirect  flight  flow  rates  of  this 
aircraft  (or  this  type  aircraft)  in  the  forms  cf  air  transportation 
is  produced  by  the  multiplication  of  these  expenditures  on  the 
• coefficients  pointed  out  above: 

a)  the  passenger  transportation 
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Analogously  are  distributed  indirect  flight  flow  rates  as  a 
whole  on  air  transport.  Only  in  this  case  more  expedient  tc  put  to 
use  not  the  absolute  value  of  exudation,  but  its  proportion: 


e 1 
~ w » 


where  the  coefficient,  which  shows  the  proportion  of  the  given 

tiae  in  the  air  by  this  type  aircraft  in  common/general/total  time  in 
the  air. 

The  distribution  of  airport  flow  rates  must  be  produced  on  the 
tasis  of  the  account  which  expenditures  it  causes  strictly  the  flight 
(arrival)  of  this  type  of  airplane  and  which  flow  rates  it  will  bear 
airport  for  the  shipment  (method)  of  passenger  and  ton  of  load.  Por 
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this  purpose  airport  flow  rates  are  dismembered  to  expenditures  with 
respect  to  the  safeguard  for  aircraft  departures  '2$0J  and  flow 
rates  with  respect  to  the  safeguard  for  shipments  of  the  passengers, 
loads,  mail  and  baggage  (L\90lih 

Jn  this  case  to  airport  flow  rates  one  should  relate  not  only 

those  expenditures,  which  show  at  present  in  the  article  "airport 
flow  rates",  but  also  wages  of  ground  personnel  with  deductions  for 
social  insurance  (without  the  wages  of  workers  air  technical  service 
and  the  ground-based  parties  on  aerial  surveys) . 

Page  80. 

Furthermore,  from  article  "airport  flow  rates"  one  should  exclude 
general  output  expenses  ATE  and  connect  them  to  expenditures  on 
routine  repair  SMP  *. 


FOOTNOTE  1 . When  general  output  expenses  ATB  compose  small  magnitude 
relative  to  the  comaon/general/total  sum  of  airport  flow  rates,  it  is 
possible  not  to  separate/liberate  then,  but  to  distribute  together 
with  airport,  completely  relating  to  expenditures  with  respect  to  the 
safeguard  for  aircraft  departures.  ENDFOOTNOTE. 


i 
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Flow  rates  with  respect  to  the  safeguard  fcr  aircraft  departures 
are  distributed  according  to  aircraft  types  proportional  to  the  given 
aircraft  departures,  and  distribution  according  to  the  forns  of 
transportation  within  each  fleet  is  produced  on  the  basis  of  the 
distribution  coefficients  of  indirect  flight  flew  rates.  For  the 
interrelation  of  these  two  proportions  are  determined  the  first-order 
coefficients  for  the  distribution  of  airport  flew  rates  according  to 
the  safeguard  for  aircraft  departures  fcr  passenger  and  cargo 
transportation. 


They  are  calculated  as  the  weighted  mean  in  the  amount  of  given 
aircraft  departures  magnitude  cf  the  basic  distribution  coefficient 
of  the  indirect  flow  rates: 


U "n=l— n 

v y /,  i 1^'P  — 1 Iln»c  > 


where  A/1  the  amount  of  aircraft  departures  in  i type  aircraft;  ^N,' 
the  reduction  coefficient  of  real  aircraft  departures  to  those  which 
were  given. 
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When  is  known  (or  to  more  easily  determine)  the  proportion  of 
the  given  aircraft  departures  according  to  aircraft  types,  the 
significance  of  the  distribution  coefficient  of  airport  flow  rates 
according  to  the  safeguard  for  aircraft  departures  it  is  possible  to 
determine  according  to  the  expression 


= 1 i.ei. 

“*  rmc  e * 


where 


'•V  np 


the  proportion  cf  the  given  aircraft  departures 


according  to  i type  aircraft  in  the  total  amount  of  given  aircraft 
departures  of  cargo  fleet  in  datum  to  airpcrt. 

Page  81. 

Putting  to  use  the  coefficients  pcinted  out  above,  flow  rates 
with  respect  to  the  safeguard  for  aircraft  departures  they  are 

distributed  in  the  forms  of  transportation  analogous  with  the 
indirect  flight  flow  rates: 


i 
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If  airport  serve/naintains  one  aircraft  type,  then 


an  __  ,,  I 


From  airport  flow  rates  on  the  basis  cf  the  safeguard  for 
shipments  are  separate/liberated  direct/straight  flow  rates  for 
passenger  and  cargo  transportation. 

Into  the  direct/straight  airport  flow  rates,  related  by 
passenger  and  cargo  transportation,  with  sufficient  for  practical 
calculations  accuracy  it  is  possible  to  include  the  following 


I 


a)  passenger  transportation  (I’^0l("p 

- the  maintenance  of  urban  agency, 

- the  maintenance  of  the  service  of  transportation  (besides 
cargo  warehouse), 

- flow  rates  for  advertisement; 

b)  cargo  transportation  (S5QK"prp): 

- the  maintenance  of  cargo  warehouses, 

- flow  rates  on  the  mechanization  cf  leading  and  unloading 
operations. 

Indirect  airport  flow  rates  with  respect  to  the  safeguard  for 
shipments  (-•9ok'"c"^  are  distributed  in  the  forms  of  ait 
transportation  either  proportional  to  straight  lines  or  on  the  basis 
of  the  relationship/ratio  of  the  prime  cost  of  the  shipment  of  the 
ton  of  load  and  one  passenger.  In  the  latter  case  they  put  to  use  the 
distribution  coefficients  of  indirect  airport  flow  rates  according  to 


i 
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the  safeguard  for  the  shipments: 


a HT'»P- 
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1 u OTM|> 

* • nac  » 


where 


■ 5; 


10,  the  amount  of  sent  tons  of  load;  " 2: 0..  c the  amount  of  the 
sent  passengers;  S,  the  prime  cost  of  the  shipment  of  the  ten  of 
load;  $ -v„,c  the  prime  cost  of  passenger's  shipient. 


Page  82. 


The  average  prime  cost  of  cargo  and  passenger  transportation  on 
enterprise  is  obtained  by  the  summation  of  the  direct/straight  and 
indirect  flow  rates,  referred  to  the  appropriate  fora  of 
transportation,  and  by  their  division  into  passenger  turnover  and  the 
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goods  freight  turnover: 


a)  the  passenger  transportation: 


•p,  100(lv9  I •n,ir-l.va  v.imc  i vo  nac  i va  rip.  one  i vq  k.m«c\ 

V — . . A*Z . *'*er  “,v/('io  -'•-'Ok  -'•-'Ok  1 

n KM  V tlrr  ' 


kop/pass-km. ; 


b)  the  cargo  transportation: 


•S\„« 


V g rp 
*-70  o 


S3,-,k"|,-ri,+  S>9ok-r|’) 


1 \V„ 


kopecks/ton-k ilcaeter, 

where  1'  irnKM,  I passenger  turnover  and  goods  freight  turnover. 

The  given  procedure  of  the  def inition/detera  ination  of  priae 
cost  froa  the  foras  of  transportation  aakes  it  possible  to 


I 

I 


sufficiently  accurately  determine  net  ccst  of  cargo  and  passenger 
transportation.  However,  in  the  practice  of  the  work  of  enterprises 
often  it  is  difficult  to  isolate  the  subdivisions  of  flow  rates 

pointed  out  above.  Furthermore,  frequently  appears  the  requirement 
for  the  simplified  procedure,  which  gives  the  possibility  rapidly  and 
simply  to  determine  the  approximate  value  cf  the  prime  cost  of 
passenger  and  cargo  transportation.  For  these  purposes  is  proposed 

the  simplified  method  whose  essence  see  in  the  work,  given  on  pg.  61 

x. 


FOOTNOTE  >.  Subsequently  by  author  is  suggested  the  division  of 
airport  flow  rates  for  straight  lines  and  indirect  and  is  shown,  that 
this  simplifies  the  calculations,  without  decreasing  their  accuracy 
(editor's  note). 

Fage  83. 

The  calculation  of  the  prime  cost  cf  the  passenger  and  cargo  air 
transport  carried  out  employing  the  preposed  procedure,  it  showed 
that  it  is  illegal  to  accept  the  prime  cost  of  cargo  air 
transportation  equal  to  the  prime  cost  of  the  given  ton-kilometer, 
but  the  prime  cost  of  passenger  transportation  - 11.1  times  is  less 
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than  the  prime  cost  of  catgc  air  transportation  (by  multip lication  by 
coefficient  of  0.09,  i.e.,  in  the  manner  that  this  is  made  at 
present.  In  this  case  occurs  the  sharp  deviation  of  the  level  of 
prime  cost  with  respect  tc  the  forms  cf  transportation  from  its 
actual  magnitude.  The  size/dimension  of  this  deviation  depends  on  the 
specific  conditions  of  the  work  of  aircraft  enterprize.  So,  for  the 

xi 

aircraft  enterprize,  which  exploits  aircraft  A*>-24,  *4^-14, 

Li 

■whother-2  and  AVc-  2 and  the  having  a small  volume  transit,  the  prime 
cost  of  passenger  transportation  is  understated  to  9.5o/o,  but  cargo 
- it  is  overstated  to  47o/o  against  actual.  For  aircraft  enterprizes 
with  another  operating  conditions  of  aircraft  is  observed  reverse 
picture. 


The  calculations,  given  for  the  average  conditions  of  the  IGA, 
they  showed  that  the  prime  cost  of  passenger  transportation  as  a 
whole  on  the  air  transport  of  the  country  during  its 
definition/determination  through  coefficient  of  0-09  is  understated 
approximately  to  8o/o,  and  cargo  - it  is  overstated  almost  to  30o/o. 

Illegal  to  calculate  prime  cost  and  by  the  distribution  of 
operating  costs  it  is  proportional  to  the  given  production.  In  this 
case  for  above  enterprise  indicated  the  prime  ccst  of  passenger 
transportation  is  understated  to  9o/o,  and  cargo  - it  is  overstated 
tc  39o/o  against  factual. 
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§6.  Definition/deteraination  of  the  priae  cost  of  given  production, 
passenger  and  cargo  air  transportation  froa  aircraft  types. 


The  nethod  of  distribution  coefficients,  placed  as  the  basis  of 
the  definition/deteraination  of  average  froa  the  aircraft  enterprize 
of  the  priae  cost  of  passenger  and  cargo  air  transportation,  makes  it 
possible  to  determine  the  priae  cost  of  transportation,  also, 
according  to  aircraft  types,  since  the  distribution  coefficients  of 
indirect  flight  and  indirect  airport  flow  rates  are  constructed  in 
such  a way  that  they  make  it  possible  to  distribute  these  foras  of 
flow  rates  not  only  in  the  foras  of  transportation,  but  also 
according  to  aircraft  types  (after  are  obtained  expenditure  in  the 
foras  of  transportation). 

Q 

Page  84.  wso,  the  indirect  flight  flow  rates,  related  by  passenger 
transportation,  on  i-th  type  aircraft  can  be  obtained  through  the 
coefficient  of  flight  flow  rates  for  this  type  aircraft  (distribution 
coefficient  of  the  second  order) , which  is  equal  to: 


r 
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where 


I 1 M 1 • P 1 

’ nac  — rnac  eW  • 


Nultipl ying  this  coefficient  for  the  ccumon/general/total  sui  of 
indirect  flight  flow  rates,  we  obtain  the  indirect  flight 
expenditures  on  passenger  transportation,  related  for  this  type 
aircraft: 

V q k.  nac  — ”7,  f . V O kocb 
— rnlc  w *-yJier 


i 


r 
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or  respectively  for  the  cargo  transportation: 


The  sub  of  indirect  flight  flow  rates  on  passenger  and  cargo 
transportation  for  this  type  aircraft  gives  coBBon/general/tot al 
indirect  flight  flow  rates  on  this  type  aircraft: 


V Q KOCB  ___  V Q 
*-7ji  e t — ^ a 

i i 


Analogously  are  distributed  the  indirect  airport  flow  rates 
according  to  aircraft  types  when  these  expenditures  are  not 
subdivided  into  flow  rates  with  respect  to  the  safeguard  for 
shipnents  and  the  safeguard  for  the  saolto-f 1 ights: 


V Q K.  n.ic 
- I 


= fln«c 


an  I v 


/ 


o KOCB. 

*<an  > 


v o K.rp — .ml  v q 

-1  *“an  I — Vlrp  — 
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Fage  85. 

In  this  case  the  coefficients  of  the  second  order  for  the 
distribution  of  indirect  airport  expenditures  are  obtained  from  the 
formulas: 


n aC 


an  I 


"njc'  ' Anp' 
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where  A/'  — the  amount  of  given  aircraft  departures  on  i type 
aircraft. 

For  each  type  aircraft 


v q koch  — v q K.nac  ( v q k.  ro 
“l^«n  -'an 

i i i 


When  airport  flow  rates  are  subdivided  intc  expenditures  with 
respect  to  the  safeguard  for  aircraft  departures  and  shipments,  the 
first  are  distributed  according  to  aircraft  types  on  the  basis  of 
coefficients  :tn.c'nl  and  |irp*n'.  For  the  distribution  of  indirect  flow 
rates  according  to  the  safeguard  for  shipments  are  used  the 
corresponding  coefficients,  obtained  on  the  basis  of  the 
relationship/ratio  of  the  prime  cost  of  the  shipment  of  the  ton  of 
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load  and  one  passenger: 


H u OTnP 
rrp 


The  prime  cost  of  air  transportation  of  i type  aircraft  is 
obtained  by  the  formulas: 

a)  the  passenger  transportation 


1 00  - 


,<?  1 — ■ 
‘ HKV  


\V„ 


kopeck  s/ton- kilometer 


or 


1 — 
v,nKni  — 


A ' 


kopecks/ passenger-  kn. 


where  the  total  sua  of  flow  rates  for  passenger 

transportation  according  to  the  i aircraft  type  is  equal  to 
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v p — V Q K.nac 

*^n*c  — — *^AC  T 
/ / 


' p np.nac 
* *-/aeT 


V p K.r 


l V o up.  i 
^ “ t7an 


rub/samoleto-year ; 


Page  86. 

irnKM'  annual  passenger  turnover  on  this  type  aircraft;  3„ic' 
the  prise  cost  of  flying  hour  in  part  of  the  passenger 
transportation,  equal 


i_  / 


IF  1 

*iac 


rub/saraoleto-hour; 


IF,',,1  tiae  in  the  air  on  i type  aircraft;  ^ the 

productivity  of  flights  in  part  of  the  passenger  transportation, 
nka/saaoleto-hour ; 
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b)  the  cargo  transportation 


\00-3 


S 1 = L 

L/'  KU 


kopec ks/t on- kilo  net er 


kopecks/ ten -kilometer. 


where  all  designations  are  the  same,  but  only  they  refer  to  cargo  air 


transportation ; 


VO  V a K.rp  ! V a *'rP_L  V a np.rp 

— rut/saicleto-  year. 


DOC  = 77030627 


PAGE 


Page  87. 


c)  the  given  production 


100(S5B,e  + 25ri,) 

5,rM(npi  = koFecks/ad justed  ton-km 

\V  "p 

VV  TKM 


or 


o np  I — 

UTKM 


!Q0(a,„ci->-3rp1') 

/A1 


where  A'  the  general  productivity  of  flight,  adjusted 
ton- km/air plane- hour. 

Thus,  the  modelling  of  the  processes  cf  the  formation  of  flow 
rates  and  the  method  of  distritution  coefficients  make  it  possible  to 

solve  the  important  questions  of  the  eccncmy  of  air  transport.  These 

methods  make  it  possible  to  solve  other  problems  of  the  prime  cost  of 
d«i  1 1 ch'>S|X-ntltlOf 'i 
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